In the molecule of the title compound, C 20 H 11 ClN 2 O 3 , the pyran ring adopts a flattened-boat conformation. In the crystal structure, intermolecular N-HÁ Á ÁN and N-HÁ Á ÁO hydrogen bonds generate edge-fused R 2 2 (12) and R 2 2 (14) ring motifs; the hydrogen-bonded motifs are linked to each other, forming a three-dimensional network. Acontact [centroid-tocentroid distance = 3.879 (3) Å ] between the chlorophenyl rings may further stabilize the structure.
Related literature
For background to the biological activity of pyran and naphthoquinone compounds, see: El-Agrody et al. (2000) ; Mohr et al. (1975) ; Banzatti et al. (1984) ; Hatakeyama et al. (1988) ; Tandon et al. (1991) ; Kongkathip et al. (2003) . For bond-length data, see: Allen et al. (1987) . For puckering parameters, see: Cremer & Pople (1975) . For hydrogen-bond motifs, see: Bernstein et al. (1995) . Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx; Ày þ 1; Àz þ 2; (ii) Àx; Ày þ 1; Àz þ 1.
Experimental
Data collection: SMART (Bruker, 1997); cell refinement: SAINT (Bruker, 1997); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2003) ; software used to prepare material for publication: SHELXTL and PLATON.
We thank the National Natural Science Foundation of antitumor (Mohr et al., 1975) activities and antiallergic (Banzatti et al., 1984; Hatakeyama et al., 1988) and hypotensive (Tandon et al., 1991) effects. Compounds of 1,4-naphthoquinone series possess potent and versatile biological activities, such as antiallergic and anticancer activities (Kongkathip et al., 2003) . For these reasons, 1,4-pyranonaphthoquinone derivatives possessing both pyran ring and 1,4-naphthoquinone motif are strongly desired. We report herein the crystal structure of the title compound.
In the molecule of the title compound ( Fig. 1 ) the bond lengths (Allen et al., 1987) and angles are within normal ranges. In the crystal structure, intermolecular N-H···N and N-H···O hydrogen bonds (Table 1) (Bernstein et al., 1995) . The hydrogen bonded motifs are linked to each other to form a three dimensional network, in which they may be effective in the stabilization of the structure. The π-π contact between the chlorophenyl rings, Cg4-Cg4 i [symmetry code: (i) -x, -y, 2 -z, where Cg4 is centroid of the ring D (C15-C20)] may further stabilize the structure, with centroid-centroid distance of 3.879 (3) Å.
The title compound was prepared by the reaction of 2-(2-chlorobenzylidene)-malononitrile (1 mmol) and 2-hydroxynaphthalene-1,4-dione (1 mmol) in glacial acetic acid without catalyst. Crystals suitable for X-ray analysis were obtained by slow evaporation of an aqueous ethanol solution (95%) (yield; 90%; m.p. > 573 K).
Refinement
H atoms were positioned geometrically, with N-H = 0.86 Å (for NH 2 ) and C-H = 0.93 and 0.98 Å for aromatic and methine H, respectively, and constrained to ride on their parent atoms with U iso (H) = 1.2U eq (C,N). Fig. 1 . The molecular structure of the title molecule, with the atom-numbering scheme. Displacement ellipsoids are drawn at the 40% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Cl1 −0.01619 (12) 0.04001 (10) 0.69113 (9) 0.0587 (3) 
